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Class Material Location

» The slides and other supporting information for the class can be
found at:

http://www.av8rdas.com/pacific-enerqy-center-classes1.html#Current

« They will be there until the next class, at which time they will be
relocated down the page.

« About using my spreadsheets and other resources:
— They are my tools vs. tools | developed to be used by others

— Use at your own risk; | provide them as a resource for you to use
as a starting point

— You still need to understand how it works and fix it if it doesn’t work
for you
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Disclaimer

The information in this document is believed to accurately describe the
technologies described herein and are meant to clarify and illustrate typical
situations, which must be appropriately adapted to individual circumstances.
These materials were prepared to be used in conjunction with a free, educational

program and are not intended to provide legal advice or establish legal standards

of reasonable behavior. Neither Pacific Gas and Electric Company (PG&E) nor any

of its employees and agents:

(1) Makes any written or oral warranty, expressed or implied, including, but not

limited to, those concerning merchantability or fithess for a particular purpose;

(2) Assumes any legal liability or responsibility for the accuracy or completeness
of any information, apparatus, product, process, method, or policy contained

herein; or

(3) Represents that its use would not infringe any privately owned rights,

including, but not limited to, patents, trademarks, or copyrights.
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Copyright Materials

Some or all of this presentation may be protected by US and
International Copyright laws. Reproduction, distribution,
display and use of the presentation without written permission

of the copyright holder is prohibited.
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Learning Objectives

After completing this course you should be able to:

. Recognize the value of clearly communicating control
logic and how logic diagrams can facilitate this

. Understand the steps associated with organizing your
control logic development

. Understand ways to present control logic
. Understand ways to verify control logic

. Appreciate that that control logic needs to address not
only the requirements of the design day but also the
requirements of all of the other days of the year

. Understand that control logic needs to reflect the
physics of the system it is applied to
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Agenda

Introduction and Overview

Basic Logic Concepts

Basic Logic Blocks

Applying Basic Logic Blocks to Control a Light
Advanced Logic Blocks

Appling Advanced Logic Blocks
Commissioning Logic

Wrap-up
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The Fundamental Goal of the Control
System

Automatically adjust a piece of machinery to give us what
we want by comparing what is going on to what we want to
go on and making appropriate adjustments to the process
we want to control
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TheHoalistic ( ) Goal of the Control
System

Automatically adjust a piece of machinery to give us what
we want by comparing what is going on to what we want to
go on and making appropriate adjustments to the process
we want to control
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The “Three R’S”

 Repeatable * To make, do, or perform (an action)
again (and again, and again, and
again ....)

« Reliable Giving the same result on successive
trials

* Robust Sturdy; capable of performing without
failure under a wide range of
conditions
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Control System Building Blocks

Automatically adjust a piece of machinery to give us what we want by
comparing what is going on to what we want to go on and making
appropriate adjustments to the process we want to control
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Control System Building Blocks

Automatically adjust a piece of machinery to give us what we want by
comparing what is going on to what we want to go on and making
appropriate adjustments to the process we want to control

* Inputs  Measure the process variable
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A Digital Input




A Digital Input

With automatic operating state

Indication ...
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An Analog Input
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Control System Building Blocks

Automatically to give us what we want by
comparing what is going on to what we want to go on and making
appropriate adjustments to the process we want to control

* Inputs  Measure the process variable
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An Digital Output




An Dlgltal OUtpUt Normally Normally

Armature and Clogze Open
Contact
Common Contact 4

Normally Closed
Contact Connection
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An Digital Output

For More on Relays, see
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An Analog Output
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Control System Building Blocks

Automatically to give us what we want by
comparing what is going on to what and making

appropriate adjustments to the process we want to control

* Inputs  Measure the process variable
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An Set Point
Adjustment
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An Set Point
ustment
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An Set Point
ustment
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Control System Building Blocks

Automatically to give us what we want by
comparing what is going on to to go on and making
appropriate adjustments to the process we want to control

* Inputs  Measure the process variable

e Control Process * Logic and algorithms that try to
bring the controlled variable
iInto agreement with the set
point
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Digital Logic







Analog Logic
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A Long, Long, Time Ago, in a Galaxy Far,
Far, Away, Logic Was a Physical Thing
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A Long, Long, Time Ago, in a Galaxy Far,
Far, Away, Logic Was a Physical Thing
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A Long, Long, Time Ago, in a Galaxy Far,
Far, Away, Logic
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A Long, Long, Time Ago, in a Galaxy Far,
Far, Away, Logic Was a Physical Thing
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A Long, Long, Time Ago, in a Galaxy Far,
Far, Away, Logic Was a Physical Thing
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But Things
Change




Not Being Able to See or Get Your Hands on
What's Going On

... adown side to DDC

L

Black Box

a4
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Even Though You Can’'t See Them ...

... the inner workings and controlling software of a DDC

controller are critical to success

Black Box /
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Even Though You Can’'t See Them ...

... the inner workings and controlling software of a DDC
controller are critical to success
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Even Though You Can’'t See Them ...

... the inner workings and controlling software of a DDC
controller are critical to success
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Even Though You Can’'t See Them ...

. the inner workings and controlling software of a DDC
controller are critical to success
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Logic Diagrams
A Way to Communicate What Goes On in the Black Box

L

Black Box
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Bottom Lines

 Repeatable, Reliable, Robust control sequences and logic are
essential to successfully capturing the design intent

» To be successful:
— Capture all of the details associated with the design intent
— Support the logic with repeatable, reliable, robust hardware

— Support the logic with a physical configuration that will allow it to
work as intended
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